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Hypothyroidism is a common clinical problem, with reported prevalence of 3--6%, depending on studied population \[[@B1]\]. The long-term consequences of severe thyroid dysfunction result in profound dysfunction of multiple vital organs including those of the respiratory, digestive, cardiovascular, hematopoietic, nervous, and musculoskeletal systems \[[@B2]\]. The disease is commonly diagnosed at an early stage; however, the development of extreme form of hypothyroidism defined as myxedema is very rare and typically results from neglected treatment of a previously diagnosed thyroid insufficiency \[[@B3]\]. Acute symptoms of myxedema present as a decreased level of consciousness, hypothermia, bradycardia, and hypotension. Other typical concomitant clinical symptoms, which develop over time during exacerbation of thyroid insufficiency, include coarse skin, facial edema, thin hair on the head, and pitting edema of the lower extremities \[[@B4]\].

The clinical description of severe thyroid insufficiency classification and recommendations for management are widely available in the literature \[[@B5]\]. However, these descriptions and recommendations mostly concentrate on problems that appear during the acute phase of the disease.

Here, we present a difficult-to-treat *Clostridium difficile* infection (CDI) that occurred in a patient during recovery from myxedema, when the physiological serum levels of thyroid hormones had already been reached. Despite advances in methods of treatment, CDI remains a significant epidemiological problem that is associated with increased mortality \[[@B6]\]. However, the clinical situations in which there is a high probability of the occurrence of CDI infections that are resistant to routine treatment have not yet been clearly defined.

Materials and Methods {#sec1_2}
=====================

A 61-year-old woman with no significant medical history presented to our hospital because of general weakness, which resulted in a fall at home. Initial finding was an infected heel pressure ulcer, for which the patient was admitted to the Department of General Surgery for further treatment. During the stay at this department, she also showed clinical signs of urinary tract infection and thyroid dysfunction. Six days later, due to hemodynamic instability and loss of consciousness, the patient was admitted to the intensive care unit (ICU). She was intubated on arrival. The patient was unconscious, hypothermic (temperature 35.8°C), and hemodynamically unstable (i.e., hypotensive \[systolic blood pressure 75 mm Hg\] and bradycardic \[heart rate 45 beats per min\]).

On physical examination, the patient was found to be obese (body mass index of 36), with generalized subcutaneous edema that was particularly marked in the lower limbs where large areas of macerated skin were present. The extensive heel pressure ulcer required further surgical revision. The abdomen was soft with inaudible peristalsis and the presence of irreducible ventral hernia but with no features of occlusion.

Laboratory results showed: significant hypercapnia accompanied by compensated respiratory acidosis (arterial blood pH of 7.36 and elevated serum bicarbonate \[HCO~3~; 32 mEq/L\]), electrolyte disturbances (i.e., hypomagnesemia \[0.5 mmol/L\], hypophosphatemia \[0.4 mmol/L\]), severe hypoalbuminemia (20 g/L), a C-reactive protein (CRP) level of 34 mg/L, and a white blood cell (WBC) count of 5.7 × 10^9^ cells/L. Thyroid function tests (thyroxine \[T4\], 1.0 nmol/L; thyroid-stimulating hormone \[TSH\] \>100 mU/L) indicated extreme thyroid insufficiency, which was identified as myxedema.

Along with fluid resuscitation and inotropic support, hormonal substitution was initiated (i.e., intravenous T4 500 μg given initially, and then continued with T4 100 μg/day plus intravenous triiodothyronine \[T3\] 5 μg × 3/day). Due to suspected sepsis (with source in urinary tract infection and heel pressure ulcer), the initial empirical intravenous piperacillin/tazobactam therapy (4 g × 3/day) was started and then replaced after 4 days with a combination of intravenous cefuroxime (1.5 g × 3/day) and metronidazole (500 mg × 3/day). Metronidazole was withdrawn 3 days later. The urine culture and material taken from the lower limb wound indicated considerable growth of *Escherichia coli* and *Corynobacterium*, respectively.

After hemodynamic stabilization, the intravenous hormonal medication (T4 and T3) was reduced gradually and finally replaced with oral T4 when serum thyroid hormones were normalized (i.e., 10 days after the admission to the ICU). At the same time, the patient was extubated. Due to the gradual increase in CRP level (156 ng/L), and the emergence of clinical and radiological signs of pneumonia, cefuroxime was replaced with intravenous piperacillin/tazobactam (4 g × 3/day). Over the next 3 days, the CRP level further increased (to 206 ng/L), which was not accompanied by fever or an increase in WBC count.

The abdomen was still silent and moderately distended at this point. Because since admission there were no signs of bowel movement despite previously initiated enteral nutrition, computed tomography (CT) was performed. CT scans of the abdomen indicated the presence of a considerable amount of fecal content in the colon and rectum that resulted in its significant expansion (up to 9 cm in diameter; Fig. [1](#F1){ref-type="fig"}). In addition, the presence of enhancement and edema of sigmoid and rectal wall was identified (Fig. [2](#F2){ref-type="fig"}). Due to diagnosed bowel obstruction, enemas were instituted to relieve patient from residual fecal masses and to stimulate colon movement. Unexpectedly, after the administration of the enema, we observed violent and abundant diarrhea, which led to inspection of CDI. Soon after, 20 days after admission to hospital and introduction of antibiotic therapy, the diagnosis of CDI was confirmed by using a polymerase chain reaction (PCR) test for detecting enzymes produced by toxigenic *Clostridium difficile* in stools (BD MAX Cdiff assay; BD Diagnostic Systems). The high virulence of the detected strain was excluded with the use of other PCR tests (GeneXpert; Cepheid). Initially, enteral vancomycin (250 mg × 4/day) was started but due to persistent diarrhea, it was replaced 4 days later with intravenous metronidazole (500 mg × 3/day), enteral fidaxomicin (200 mg × 2/day), and intravenous tigecycline (100 mg given initially and continued with 50 mg × 2/day). The piperacillin/tazobactam medication was stopped. Despite this antibiotic treatment, there was no clinical improvement over the next week.

Due to the lack of response to implemented treatment and after confirmation the diagnosis of CDI in the macroscopic findings of colonoscopy (i.e., extensive swelling of the mucous membrane without accompanying pseudomembranous formations), a fecal microbiota transplant was performed using frozen stool from an unrelated healthy donor. One of the donor\'s relatives had been treated for recurrent *Clostridium difficile* in the past, and therefore, the donor had previously been screened for bacterial pathogens and parasites (using the previously published protocol \[[@B7]\]). During the transplantation procedure, 500 mL of a liquid suspension of donor stool was provided to the patient through 5 enema portions (100 mL per portion). Within 48 h after the procedure was completed, the symptoms of diarrhea disappeared, no adverse effects were noticed and a rapid decrease in CRP levels followed. The further prolonged recovery from myxedema was continued without any problems from the digestive tract. Finally, the patient was discharged to the ordinary ward after 65 days spent in the ICU.

Discussion {#sec1_3}
==========

Despite advances in methods of treatment, CDI remains a significant epidemiological problem that is associated with increased mortality rate ranging from 6 to 30% \[[@B6], [@B8]\]. Together with another risk factor, i.e., myxedema (mortality rate of approximately 30--50% \[[@B3], [@B4]\]), it posed a therapeutic challenge in our ICU, where previously reported mortality rate in patients with metabolic disorders was 6.7% \[[@B9]\].

Most myxedema cases are provoked by infections and septicemia that occur in the course of severe hypothyreosis \[[@B4]\]. In the presented case, we found that the identification of myxedema was accompanied by an infection that required antibiotic treatment. Prolonged use of antibiotics is a well-recognized risk factor for CDI \[[@B6]\]. *Clostridium difficile* is an anaerobic toxin-producing gram-positive spore bacterium that can manifest clinically as colitis and diarrhea \[[@B6], [@B10]\]. Here, CDI was diagnosed based on clinical features (i.e., diarrhea with colitis), evidence of toxin-producing *Clostridium difficile* in stools confirmed with PCR tests, and the colonoscopy findings. Severe CDI is usually accompanied by WBC higher than 15 × 10^9^ cells/L as reported previously \[[@B11]\]. In laboratory findings, the rise in CRP was not accompanied by a rise in WBC; however, immune response could have been inhibited due to the prolonged effect of thyroid dysfunction \[[@B12]\]. Because the patient failed to respond to administered routine antibiotic treatment, a fecal microbiota transplantation procedure was required. This method has recently found acceptance as a safe and effective treatment of recurrent CDI \[[@B11], [@B13]\] and other bowel inflammatory diseases \[[@B14]\]. The theoretical foundation behind fecal microbiota transplantation is the assumption that a disorder of the intestinal flora both underlies and accompanies the disease. As a result of such a procedure, the normal intestinal flora is restored and the *Clostridium difficile* bacteria are removed \[[@B15]\]. According to recently published European Society of Clinical Microbiology and Infectious Diseases guidelines, fecal microbiota transplantation is indicated in a situation of multiple recurrent CDI \[[@B16]\]. However, there is an increasing number of publications reporting successful use of fecal microbiota transplantation in severe cases of CDI not responding to conventional antibiotic treatment \[[@B17]\] and our case report confirms such alternative.

Risk factors for CDI include, but are not limited to, concomitant antibiotics, anti-motility medication, hypoalbuminemia, and gastric acid suppression medication \[[@B13]\]. Hypothyroidism influences the function of the digestive tract by causing gastric achlorydia and reducing peristalsis, which in turn can predispose the small intestine to overgrowth of bacteria \[[@B18]\]. Association between thyroid insufficiency and a decrease in stool frequency, an occurrence of paralytic ileus megacolon, pseudoobstruction, ischemia, and volvulus have already been documented \[[@B19]\]. *Clostridium difficile* is a common pathogen that is often found in intestinal bacteria overgrowth \[[@B20]\]. In the described case, the prior use of antibiotics could additionally decrease the intestinal bacterial diversity, thereby favoring the massive overgrowth of *Clostridium difficile*. In such a situation, the probability of developing a severe form of CDI increases.

At present, hypothyroidism is detected and treated in the early stages, which limits its effect on gastrointestinal function. This may explain the lack of reports in the literature that suggest a possible vulnerability of hypothyroid patients for the occurrence of treatment-resistant acute CDI-associated diarrhea. However, the myxedema, which is an extreme form of thyroid dysfunction, may predispose patients to the occurrence of a severe form of CDI that requires fecal microbiota transplantation.
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